T he results obtained from the present study have evealed that spermatozoaof Sparus aurta, Dipldus vulgaris and Lilhognathus mormyrus have spherical homgeneous electron dense nuclei. However that of L. mormyrus have an unusual notch shape like a bow-tie lying in the nuclear regions. In the three sparid species under investigation, the short mid-piece of the sperm contains a single ring of mitochondria encircling the basal body of the flagellum which has a typical 9 + 2 structure. Therefore, the spermatozoa are of the primitive type which are characterized by the following unusual features: (a)They have two closely associated membranes between the cytoplasmic canal and the mitochondrian envelope, (b) A deep axial fossa at the base of the nucleus, (c) Only the nucleus of L, mormyrus has a nuclear notch. These unique features may provide a good tool for the study of the taxonomy and hybridization between species of family Sparidae. Besides, it could be possible to use the obtained results in increasing the Fish production in Egypt.
INTRODUCTION
In fishes, spermatozoa are widely different in form and structure (Mattei, 1970 and Nicander, 1970) . They vary from flagellate to biflagellate types having an enormous range in shape, size and structure. The number and location of organelles are also varied (Baccetti et al ,1934; Baccetti ,1986; and Jones& Butler ,1988) .
Both light and electron microscopy of a wide spectrum of spermatozoa in bony fishes have revealed that important morphological differences can be found 106 Samia GMoharram among some species (Ginsburg, 1968; and Mattel, 1970) and can be used for taxonomic purposes Mattel, 1974 and Baccetli et at, 1984) .
Morphological description of spermatozoa using transmission and scanning microscopy has been reviewed by Mattei (1991) in 2&0 fish. Investigations of marine fishes remain scarce (flnguilta anguitla; Billard & Ginsbureg, 1973; Liza aurata: Brusle ,1982; Seriola dumerili: Grau et al, 1991) The structure of spermatozoa is affected by both the reproductive mode and the systematic position (Gardiner, 1978 and Grier et al t 1978) . Morphological differences in spermatozoa of bony fishes indicate that sub-microscopical morphology of these cells can be used as additional characters in classification as suggested by many authors (Mattei & Mattei, 1974; Bacetti et al 1984; Lahnsteiner &Patzner 1990; and Gwoef G/,1993) , Spermatozoa in the majority of bony iishes remain unstudied As far as known, very few studies have been fulfilled describing the fine structure of spermatozoa in family Sparidae (Gwo et al, 1993) .
The objective of the present work is to study the ultrastructure of spermatozoa in Spams aurata, Diplodus vulgaris and Lithognathus mormyrus belonging to family Sparidae in the Egyptian Mediterranean waters.
MATERIAL AND METHODS
Two males of the three species used in the present study were obtained during the breeding season of Spams aurata and Diplodus vulgaris (DecemberFebruary 1996) and of Lithognathus mormyrus (May-July 1997). Males can be considered mature since smelt can be handly stripped from the urinogenital opening.
For transmission electron micrsocopy (TEM), small portions of the testis from each speceis were preserved in 2.5% glutaraldehyde. Tissues were put in 0. IM sodium cacodylate buffer (PH 7,2) and then fixed in 1% osmium tettroxidein cacodylate buffer for 90 minutes. Tissues were dehydrated through an ascending mormyrus series of clhanol before being embedded in resin via propylcnc. Ultrathin sections were stained in 5% aqueous uranyl acetate for 30 minutes and lead citrare for 5 minutes (Reynolds, 1963) . They were then examined with a JGOLTEM 100CX microscope,in the Zoology Department, Faculty of Science, Alexandria University.
RESULTS
The mature sperm of the three sparid species are relatively simple, and elongated .They are considered to be of a primitive type each having a small rounded head, short mid-piece containing mitochondria, and a flagellum ( 
THE HEAD
The head of the sperm of the three species is similar in structure. In Sparus aurata .Diptodus vulgaris and Lithognathus mormyrus ,the nucleus is spherical, and covered by a nuclear envelope having the following diameters: 2um; 2.5um & 2.7um, respectively (Fig. la, b&c) . The nuclear fossa of the three sparid species is bell shaped in longitudinal sections. In S. aurata, the length of the nuclear fossa is about L2um(70% of the nucleus diameter), while in D.vuigaris, it is aboutl.2um.(86%ofthenucleus diameter). In Lmormyrus the length of nuclear fossa is about 1.4 urn. (82% of the nuclear diameter). In the three species, the nuclear fossa contains the centeriolar complex and cytoplasm wluch intrudes into the posterior part of the nucleus (Fig.2a ,
Only Lmormyrus has a peculiar nuclear notch which is bow-tie shaped and lies between the basal plate and distal centeriole (Fig.3) . Thechromatineofthe three species is highly electron dense, compact in texture and presente within a typical double membrane.
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In the tliree species, the undulation nuclear envelope and plasma membrane are applied tightly to the anterior part of the nucleus, while the acrosomes are completely absent (Fig, 1 a, b 8c c) .
CENTR10LAR COMPLEX
In the three sparid species, the two centrioles in each spermatozoa are oriented perpendicularly to each other and arranged at a right angle to the base of the head having a classic 9+0 microtubular construction ( 
THE MID-PIECE
The mid-piece of the three spermatozoa sparid species under study resembles each other. Its posterior part is invaginated to form a cytoplasmic canal. 
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THE AXONEME
The axoneme of the spermatozoa of the three species is covered by the plasma membrane having the classic 9+2 microtubular doublet construction (9 double outer tubules +2 single central tubules) (Fig.5 a, b & c) . In the cross section of the flagellum of three species appears to be circular and its width is about 0.4um. forSaurata, Q.35um. forD.vulgaris and 0.3um. forLmormyrus.
DISCUSSION
The results obtained from the present work have revealed that the spermatozoa of the three sparid species: Sparus aurata, Lithognathus mormyrus and Dipiodus vulgaris are of primitive type (Mattei, 1988) , however they have several unusual characteristics. The most important one is the presence of bow-tie shaped nuclear notch in the nucleus of Lmormyrus. These results are in good agreement with those of Gwo et al (1993) who observed similar structure in the sperm of Acanthopagrus schkgli belonging to family Sparidae.
The spermatozoa of the three species are devoid of an acrosome as previously observed in bony fishes (Billard, 1970; Baccetti et al, 1984; and Gwo et al, 1993) . The absence of an acrosome can be attributed to the presence of micropyle in fish eggs (Ginsburg, 1968) .
A reduced middle piece is observed in S.aurata; D.vulgaris and
Lmormyrus which is common in teieosts with external fertilization (Nicandcr, 1970) In the species-performing internal fertilization-the spermatozoa are characterized by a long middle piece (Mallei, 1969) .
The present results have revealed also the presence of deep axial fossa at the base of the nucleus which contains the centriolar complex and proximal portion of the flagellum. This is common in the spermatozoa of viviparous fishes e.g.
Cymatogaster aggregata (Grier et al 1990) . However, this structure has not been observed in most oviparous teleosts eg.: Anguttlajaponica (Mattel & Mattel, 1974) ; Liza aurara (Bruste,iy81),and Atlantic croackcr (Gwo & Arnold, 1992) . Also, the mitochondria are located adjacent to the caudal pole of the nucleus in S. aurata; D.vuigaris and L.mormyrus as in most bony fishes (Favard and Andrer, 1970; and Gwo et al t 1993) . In several blenniid fishes mitochondria are located in the nuclear indentation (Lahnsteiner & Patzner, 1990 and Silveiretal, 1990 ).
The present results have revealed that ultra-structure of the spermatozoa has significantly contributed to the resolution of taxonomy and phylogenetic problems (Healy, 1988; and Jamieson & Rouse, 1998) . These are in accordance with those of other authors (Mattel & Mattei, 1974; Baccetti et ai, 1984; and Lahnsteiner & Patzner, 1990) .
Although the ultrastructure of the spermatozoa has been studied in many bony fishes, yet & aurata, D. vulgaris and L mormyrus are considered to be the second members of the family Sparidae which have been dealt with after Gwo et al (1993) who studied the ultra-structure of spermatozoa of Acanthopagrus schegeli.
The results of the present study have revealed that the external and internal morphology of spermatozoa of S. aurata and D. vulgaris are markedly similar, so hybridization can be occurred. This is in a good agreement with Dujakovic and Glamuzina (1990) who succeeded in hybridization between the same two species in the Yugoslavian waters. Also hybrids were produced from other species of family Sparidae such as female Sparus sarba and male Acanthopagrus schegeli as given by Kitajima and Tsukashima (1983) .
